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BACKGROUND OF THE INVENTION 

[0001] 

5 [Technical Field of the Invention] 

The present invention relates to a digital videodisc 
player and particularly to a digital videodisc player that can 
read data from the predetermined plural kinds of recording 
mediums . 
10 [0002] 

[Related Art] 

In an audio player that can data from the plural kinds 
of recording mediums such as a DVD (digital videodisc) , a CD 
(compact disc) and the like, it is necessary to previously 

15 specify the kind of recording medium before reproducing or 
recording of the recording medium. Heretofore, as a method 
of judging the kind of recording medium, there is a method 
disclosed in, for example, the Unexamined Japanese Patent 
Application Publication No. Heill-191264 . 

20 [0003] 

According to the above-disclosed judgment method, the 
kind of recording medium is specified on the basis of the number 
of peaks and a peak value of a focus error signal. Firstly, 
the recording medium is irradiated with leaser beams while the 
25 focus position of the leaser beam is being changed, and then 
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the reflected light from the recording medium is detected by 
an optical sensor. The optical sensor has a light receiving 
part comprising four light receiving regions, and converts the 
reflected light receivedby each region into an electrical signal . 
5 The electrical signals at the diagonal regions are added to 
each other, and the difference between the electrical signals 
after addition is calculated, whereby a focus error signal is 
obtained. This focus error signal has the number of S-shaped 
peaks according to the number of the recording surfaces, and 
10 has a peak value according to the kind of the recording medium. 
Accordingly, on the basis of the number of peaks and the peak 
value of the focus error signal, the kind of recording medium 
is specified. 
[0004] 

15 [Problem that the Invention is to Solve] 

In the above-disclosed method, the focus error signal 
is generated at the unexpected position by an individual 
difference of recording medium, or the peak values of the focus 
error signals vary, whereby there is the occasion that the 

20 judgment of the kind of the recording medium is mistaken. This 
processingmethod is not described in the above official gazette . 
In case that the judgment of the kind is mis taken and the recording 
medium is not read, it is generally thought to calculate the 
focus error signal again to judge the kind. However, the result 

25 of the reprocessing is frequently the same as the previous result. 
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and the reading error is repeated each time, so that there is 
a problem that the recording medium cannot be specified even 
if a long time passes. 



5 SUMMARY OF THE INVENTION 

[0005] 

An object of the invention is to make it possible to judge 
the kind of recording medium exactly and quickly in a digital 
videodisc player. 

10 [0006] 

[Means for Solving the Problem] 

A digital videodisc player (DVD player) according to 
the first aspect of the invention is a DVD player that can read 
data from the predetermined plural kinds of recording mediums , 

15 and comprises an optical pick-up, a signal processing means, 
a servo control means, and a j udgment means . The optical pick-up 
irradiates the recording medium with laser beams and detects 
the reflected light to convert it into an electric signal. The 
signal processing means applies the predetermined processing 

20 to the electric signal and converts the electric signal into 
a video and/or audio signal. The servo control means controls 
the positional relation between the recording medium and the 
optical pick-up according to the kind of recording medium . The 
judgment means, when the recording medium is mounted, detects 

25 the number of recording surfaces and a reflection factor from 
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the output of the optical pick-up to presume the kind of the 
recording medium, and sets a parameter of the servo control 
means to a parameter of the above presumed kind of recording 
medium thereby to try reading from the recording medium. In 
5 result, in case that the data is readable, the kind of the 
recording medium is specified. On the other hand, in case that 
the data is not readable, a parameter of the servo control means 
is set to parameters of other kinds of recording mediums in 
sequence, and reading for each setting is tried thereby to 
10 specify the kind of the recording medium. 
[0007] 

In this DVD player, on the basis of the number of recording 
surfaces and the reflection factor, the kind of recording medium 
is presumed and reading is tried. And, in case that the data 

15 is readable, the kind of the recording medium is specified, 
while in case that the data is not readable, the kind of recording 
medium is successively presumed other kinds to try reading. 

According to such the DVD player, since the kind of 
recording medium is successively presumed other kinds to try 

20 reading, it is possible to prevent that the kind is presumed 
the previous erroneous kind and the kind of recording medium 
cannot be specified. Further, since the kind is successively 
specified and reading is tried, the kinds of recording mediums 
representing the same optical characteristic, such as DVD - 

25 RW and DVD + RW can also specified. 
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[0008] 

According to the second aspect of the invention, in the 
player of the first aspect of the invention, the predetermined 
plural kinds of recording mediums are any of a digital videodisc 
5 having a single-layered recording surface (single layer DVD) , 
a digital videodisc having a two-layered recording surface (two 
layer DVD) , and a compact disc (CD) . 

In this case, it is possible to judge quickly which of 
the single layer DVD, the two layer DVD, and the CD that are 
10 used best at present the recording medium is. 



BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a diagram showing a DVD player to which one 
embodiment of the invention is applied. 
15 Fig. 2 is a diagram for explaining the principle of 

measurement of a focus error signal. 

Figs. 3A to 3C are schematic diagrams of waveforms of 
the focus error signal. 

Fig. 4 is a diagram showing judgment control of the kind 
20 of recording medium. 

Fig. 5 is a diagram showing a first judgment control. 
Fig. 6 is a diagram showing a second judgment control. 
Fig. 7 is a diagram showing a third judgment control. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 



[0009] 

[Mode for Carrying Out the Invention] 

Fig. 1 shows a schematic constitutional diagram of a DVD 
5 player to which one embodiment of the invention is applied. 
This DVD player is mainly composed of an optical pick-up 2 (PU 
in the figure) , a servo control means 4, a signal processing 
means 5, and a CPU 6. 
[0010] 

10 The optical pick-up 2 includes a semiconductor laser for 

irradiating beams having a predetermined wavelength, an 
objective for concentrating the laser beams on a recording 
surface la of a recording medium \, and an optical sensor for 
detecting the reflected light and converting it into an 

15 electrical signal (they are not shown) . ARFAnap 3 is connected 
to the optical pick-up 2, and amplifies the electrical signal 
from the optical sensor to output it to the servo control means 
4 and the signal processing means 5. The servo control means 
4 is connected to amplifiers 4a to 4e, and outputs drive signals 

20 through the amplifiers 4a to 4e to the optical pick-up 2, a 
sled motor 7, a spindle motor 8 and a tray motor 9 on the basis 
of instructions from the CPU 6. The servo control means 4 
supplies the drive signal through the amplifier 4a to the optical 
pick-up 2, and causes the semiconductor laser to irradiate the 

25 beams. Further, the servo control means 4 supplies the drive 
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signal through the amplifier 4b to the optical pick-up 2, and 
controls the distance between the objective and the recording 
medium 1 . Further, the servo control means 4 supplies the drive 
signal through the amplifier 4c to the sled motor 7, and drives 
5 the sled motor 7 thereby to move the optical pick-up 2 in the 
radial direction of the recording medium 1 . Further, the servo 
control means 4 supplies the drive signal through the amplifier 
4d to the spindle motor 8 , and drives the spindle motor 8 thereby 
to turn the recording medium 1. Further, the servo control 

10 means 4 supplies the drive signal through the amplifier 4f to 
the tray motor 9, and drives the tray motor 9 thereby to take 
the tray on which the recording medium 1 is mounted in and out. 
The CPU 6 is an operational circuit for controlling the RF Amp 
3, the servo control means 4 and the signal processing means 

15 5. The signal processing means 5 applies the predetermined 
processing to the detection signal output by the RF Amp 3 thereby 
to output a video signal and/or audio signal. 
[0011] 

In the thus constructed DVD player, audio and video are 
20 reproduced by the following process. The DVD player judges 
the kind of the recording medium placed at the predetermined 
position by the tray motor 9 1 by judge control which will be 
described later, and sets a parameter according to the kind 
to the servo control means 4. The set parameter includes the 
25 distance between the objective and the recording medium, turn 
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speed of the sled motor 7 and spindle motor 8, and the like. 
After setting, the servo control means 4 drives the optical 
pick-up 2, the sled motor 7 and the spindle motor 8, regulates 
the positions of the recording surface la and the optical pick-up 
5 2, and concentrates the laser beams on the recording surface 
la. The optical sensor detects the reflected light from the 
recording medium la and converts it into the electrical signal, 
and the detection signal amplified by the RF Amp3 is input to 
the servo control means 4 and the signal processing means 5. 

10 The detection signal is subjected to the predetermined 

processing by the signal processing means 5, converted into 
the video signal and/or audio signal, and then output to a 
television, a speaker or the like. Further, the detection 
signal input to the servo control means 4 performs feedback 

15 control of the optical pick-up 2 , the sled motor 7 and the spindle 
motor 8 . 
[0012] 

[Principle of judgment] 

Next, the principle of judgment for specifying the kind 

20 of the recording medium 1 will be described. Fig. 2 is a diagram 
for explaining the principle of measurement of the focus error 
signal used to judge the kind of the recording medium 1. Fig. 
3 is a diagram showing examples of measurement of the focus 
error signals on the respective recording mediums. 

25 [0013] 
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InFig. 2, reference numerals 2 la to 21d are optical sensors , 
reference numerals 22 and 23 are adders, and reference numeral 
24 is a subtracter. The measurement of the focus error signal 
isperformedbymeasuring the reflected light while the objective 
5 of the optical pick-up 2 is being approached to the recording 
medium 1 . While the objective of the optical pick-up 2 is being 
approached to the recording medium 1 by supplying the drive 
signal from the servo control means 4 through the amplifier 
4b to the optical pick-up 2, the recording medium 1 is irradiated 

10 with the laser beams, and the reflected light is detected by 
the optical sensor. The optical sensors 21a to 21d detect the 
strength of the reflected light detected at each region and 
convert it into the electrical signal. The electrical signals 
by the optical sensors 21a and 21c are added to each other by 

15 the adder 22, and the electrical signals by the optical sensors 
21b and 21d are added to each other by the adder 23. And, the 
outputs from the adders 22 and 23 are input to the subtracter 
24. The difference between them is calculated as a focus error 
signal. The optical sensors 21a to 21d are arranged about a 

20 laser optical axis at the predetermined angle degrees . Hereby, 
when the focus of the laser beam does not coincide with the 
recording surface, the strengths of the electrical signals 
output by the respective optical sensors vary and the strength 
of the focus error signal does not become zero. On the other 

25 hand, when the focus of the laser beam coincides with the 
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recording surface, the strengths of the electrical signals 
output by the respective optical sensors are the same and the 
strength of the focus error signal becomes zero. 
[0014] 

The thus measured focus error signal, before and after 
the focus of the objective is located on the recording surface 
of the recording medium, indicates a S-shaped peak waveform. 
The number of the peak waveforms and the amplitude of vibration 
of the peak waveform are different according to the kind of 
recording medi\am. Figs . 3Ato 3C are schematic diagrams showing 
the change of the S-shapedpeak waveform in each recording medium 
For example, the focus error signal of the DVD having the 
single-layered recording surface (hereinafter referred to as 
a single-layered DVD) changes as shown in Fig. 3A. As the 
objective approaches the recording surface la, the focus error 
signal increases thereby to produce a peak 32. When the 
objective further approaches the recording surface la and the 
focus of the objective coincides with the recording surface 
la, the value of the focus error signal becomes zero at a 
coincident point 31. As the objective is further approached, 
a peak 33 of the opposite polarity is produced. In case of 
the DVD having the two-layered recording surface (hereinafter 
referred to as a two-layered DVD} , as shown in Fig. 3B, peaks 
36, 38 and 37, 39 are produced in relation to the recording 
surfaces, and coincident points 34, 35 are produced in relation 
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to the recording surf aces . In case of the CD, since the recording 
surf ace has a single layer, a set of peaks 41, 42 and a coincident 
point 40 are produced as shown in Fig. 3C. However, the strength 
of the peak 41, 42 is smaller than the strength of the peak 
5 32, 33 of the single layered DVD. 
[0015] 

Accordingly, from the number of the S-shaped peaks of 

the focus error signal and its peak strength, the recording 

medium can be presumed. 
10 In the following description, the number of peaks is j udged 

with taking a set of up and down peaks (for example, 32 and 

33) as one S-shaped peak. 

[Judgment control] 

Examples of control for judging the kind of the recording 
15 mediiam 1 will be described below with reference to flowcharts 

of Figs. 4 to 7 . Here, an example in case of a DVD player that 

reproduces/records a single-layered DVD, a two-layered DVD and 

a CD is shown. 

[0016] 

20 In a step SI, the DVD player, when the recording medium 

1 is inserted in it, judges the number of peaks of the aforesaid 
focus error signal. In case that the number of peaks is two 
andmore, the player proceeds to a step S3 and executes a judgment 
processing 1 which will be described layer. In case that the 

25 number of peaks is one, the player proceeds to a step S2 . 
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In the step S2, whether the strength of peak of the focus 
error signal is larger or not than the predetermined value A 
is judged. In case that the strength of peak is larger than 
the predetermined value A, the player proceeds to a step S4 
5 and executes a judgment processing 2 which will be described 
layer. In case that the strength of peak is below the 
predetermined value A, the player proceeds to a step S5 and 
executes a judgment processing 3 which will be described layer . 
[0017] 

10 In step S6, after the DVD player executed the judgment 

processing 1, 2 or 3, it reads data from the recording medium 
1 and reproduces/records the video signal and/or audio signal. 

Firstly, the judgment processing 1 will be described with 
reference to Fig. 5. 

15 In step 11, the DVD player sets a parameter of two-layered 

DVD in the servo control means 4, and proceeds to a step S12 . 
In the step S12, the player drives the servo control means 4 
by the parameter of two-layered DVD to try reading of data from 
the recording medium 1. In case that the data is readable, 

20 the player proceeds to a step S13 from the step S12 and determines 
that the kind of the recording medium 1 is a two-layered DVD. 
Thereafter, the player performs the usual 

reproduction/recording. In case that the data is not readable 
in the step S12, the player proceeds to a step S14. 
25 [0018] 
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In the step S14, the player sets a parameter of CD in 
the servo control means 4 and proceeds to a step S15. In the 
step S15, the player drives the servo control means 4 by the 
parameter of CD to try reading of data from the recording medium 
5 1 . In case that the data is readable, the player proceeds to 
the step S16 from the step S15 and determines that the kind 
of the recording medixjm 1 is a CD. Thereafter, the player 
performs the usual reproduction/recording. In case that the 
data is not readable in the step S15, the player proceeds to 
10 a step S17. 
[0019] 

In the step S17, the player sets a parameter of 
single-layered DVD in the servo control means 4 and proceeds 
to a step 518. In the step S18, the player drives the servo 

15 control means 4 by the parameter of single-layered DVD to try 
reading of data from the recording medium 1. In case that the 
data is readable, the player proceeds to a step S19 from the 
step SI 8 and determines that the kind of the recording medium 
1 is a single-layered DVD. Thereafter, the player performs 

20 the usual reproduction/recording. In case that the data is 
not readable in the step S18, the player proceeds to a step 
S20. In the step S20, the player performs the predetermined 
error processing. For example, the player displays an error 
signal representing that the data cannot be read from the 

25 recording medium 1 in a display means. 
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[0020] 

Next, the judgment processing 2 will be described with 
reference to Fig. 6. 

In a step 21, the DVD player sets a parameter of 
5 single-layered DVD in the servo control means 4 and proceeds 
to a step S22. In the step S22, the player drives the servo 
control means 4 by the parameter of single layered DVD to try 
reading of data from the recording mediiom 1. In case that the 
data is readable, the player proceeds to a step S23 from the 
10 step S22 and determines that the kind of the recording medium 
1 is a single-layered DVD. Thereafter, the player performs 
the usual reproduction/recording. In case that the data is 
not readable in the step S22, the player proceeds to a step 
S24 . 
15 [0021] 

In the step 24, the DVD player sets a parameter of 
two-layered DVD in the servo control means 4, and proceeds to 
astepS25. In the step S25, the player drives the servo control 
means 4 by the parameter of two-layered DVD to try reading of 

20 data from the recording medium 1 . In case that the data is 
readable, the player proceeds to a step S26 from the step S25 
and determines that the Jcind of the recording medium 1 is a 
two-layered DVD. Thereafter, the player performs the usual 
reproduction/recording. In case that the data is not readable 

25 in the step S25, the player proceeds to a step S27. 
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[0022] 

In the step S27, the player sets a parameter of CD in 
the servo control means 4 and proceeds to a step S28. In the 
step S28, the player drives the servo control means 4 by the 
5 parameter of CD to try reading of data from the recording medium 
1. In case that the data is readable, the player proceeds to 
a step S29 from the step S28 and determines that the kind of 
the recording medium 1 is a CD. In case that the data is not 
readable in the step S28, the player proceeds to a step S30. 
10 In the step S30, the player performs the predetermined error 
processing. For example, the player displays an error signal 
representing that the data cannot be read from the recording 
medium 1 in a display means. 
[0023] 

15 Next, the judgment processing 2 will be described with 

reference to Fig. 7. 

In a step 31, the DVD player sets a parameter of CD in 
the servo control means 4 and proceeds to a step S32. In the 
step S32, the player drives the servo control means 4 by the 

20 parameter of CD to try reading of data from the recording medium 
1. In case that the data is readable, the player proceeds to 
a step S33 from the step S32 and determines that the kind of 
the recording medium 1 is a CD. Thereafter, the player performs 
the usual reproduction/recording. In case that the data is 

25 not readable in the step S32, the player proceeds to a step 
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S34 . 

[0024] 

In the step 34, the DVD player sets a parameter of 
two-layered DVD in the servo control means 4, and proceeds to 
5 astepS35. In the step S35, the player drives the servo control 
means 4 by the parameter of two-layered DVD to try reading of 
data from the recording medium 1 . In case that the data is 
readable, the player proceeds to a step S36 from the step S35 
and determines that the kind of the recording medium 1 is a 
10 two-layered DVD. Thereafter, the player performs the usual 
reproduction/recording. In case that the data is not readable 
in the step S35, the player proceeds to a step S37 . 
[0025] 

In the step 37, the player sets a parameter of 
15 single-layered DVD in the servo control means 4 and proceeds 
to a step S38. In the step S38, the player drives the servo 
control means 4 by the parameter of single-layered DVD to try 
reading of data from the recording medium 1. In case that the 
data is readable, the player proceeds to a step S39 from the 
20 step S3 8 and determines that the Icind of the recording medium 
1 is a single-layered DVD. Thereafter, the player performs 
the usual reproduction/recording. In case that the data is 
not readable in the step S38, the player proceeds to a step 
S40. In the step S4 0, the player performs the predetermined 
25 error processing. For example, the player displays an error 
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signal representing that the data cannot be read from the 

recording mediuiti 1 in a display means. 

[0026] 

[Other embodiments] 
5 (A) In the above embodiment, an example of the order of presuming 
the recording medium is described. However, the order is not 
limited to this . For example, depending on the design of optical 
pick-up, to presume the recording medium in the different order 
from the order in the above embodiment makes a quick judgment 

10 of the kind possible. 

(B) In the above embodiment, the case in which the data are 
read from the single-layered DVD, the two-layered DVD and the 
CD is described. However, the invention can be applied also 
to a case in which another kind of recording medium than these 

15 kinds is specified. Particularly, in case of many kinds, by 
preventing repeat of the judgment mistake, the quick judgment 
can be performed. Further, since the kind is specified 
successively and reading is tried, it is also possible to specify 
the kinds of recording mediums representing the same optical 

20 characteristics, such as DVD-RW and DVD+RW. 
[0027] 

[Effect of the Invention] 

According to the judging means of the invention, in the 
DVD player for reading data from the predetermined plural kinds 
25 of recordingmediums, recording medium is succes sively presumed 
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the predetermined kinds and reading is tried. Therefore, it 
is possible to prevent the same judgment mistake from being 
repeated. Hereby, the kind of the recordingmedium canbe j udged 
exactly and quickly. 
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